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(54) OPTICAL ELEMENT. PICTURE DISPLAY DEVICE AND IMAGE PICKUP 
UNIT USING IT 

(57)Abstract: 

PURPOSE: To miniaturize a picture display device and to make it light in weight 
by reducing the number of components. 

CONSTITUTION: A light diffusing element 12 such as a diffraction grating and a 
lens array and a light condensing element 13 such as a single lens and a 
Fresnel lens are stack by an adhesive material 14 such as an epoxy resin or the 
like which is optically transparent, so that an optical element 1 1 where the light 
diffusing element 12 and the light condensing element 13 are integrated is 
manufactured. The optical element 1 1 is arranged on the light-emitting side of a 
liquid crystal display panel 5 housed at the inside of a housing part 6 so as to be 



opposed to the light diffusing elements 12, so that a view finder 1 is 
manufactured. Thus, the picture display device is inexpensively provided by 
reducing the number of the components and lowering the cost of the 
components. Also, the optical element 1 1 is miniaturized and is made light in 
weight, so that the picture display device is miniaturized. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]An optical element unifying the 1st optical element body that has an 
optical diffusing function, and the 2nd optical element body that has a function 



condensing [ optical ]. 

[Claim 2]The optical element according to claim 1 forming said 1st optical 
element body and said 2nd optical element body in a rear surface of one 
substrate. 

[Claim 3]The optical element according to claim 1, wherein either [ at least ] said 
1st optical element body or said 2nd optical element body is a sheet-shaped 
optical element. 

[Claim 4]An image display device comprising: 

A liquid crystal display panel for generating a picture. 

The optical element according to claim 1 . 

[Claim 5]An imaging device comprising: 
An image sensor for capturing an image. 
The optical element according to claim 1. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Industrial AppllcationJThis Invention relates to the Image display device and 
imaging device which used the optical element and the optical element 
concerned. Specifically, it is related with optical elements, such as a diffraction 
grating used for imaging devices, such as image display devices, such as a 
liquid crystal projector, a liquid crystal viewfinder, a liquid crystal display, and a 
liquid crystal head mount display, and a video camera. 
[0002] 

[Description of the Prior Art]As an image display device using a liquid crystal 
display panel, there are a viewfinder, a head mount display, etc. of a video 
camera. Drawing 14 (a) shows the outline lineblock diagram whose viewfinder 
51 carried out the partial fracture, and, as for 52, a liquid crystal display panel 
and 54 are polarizing plates a back light source and 53. The optical diffusion 
board 55 like a lens array is arranged so that the light emitted to the incidence 
side of the liquid crystal display panel 53 from the back light source 52 may enter 
into the opening region which is each pixel of the liquid crystal display panel 53 
enough in the viewfinder 51, In order to lessen ZARATSUKI of the screen what 
is called by a black matrix (wiring area in the liquid crystal display panel 53) at 
the liquid crystal display panel's 53 outgoing radiation side, the light diffusing 
elements (optical low pass filter) 56, such as a diffraction grating and a lens 
array, are arranged. The case in which 57 dedicated the liquid crystal display 



panel 52. the back light source 53, etc., and 58 are the cushioning materials for 
equipping 57 in a case with the light diffusing element 56. 
[0003]The light which carried out the deer, was emitted from the back light 
source 52, and passed the optical diffusion board 55 passes each pixel of the 
back liquid crystal display panel 53 changed into the light of linear polarization 
with the polarizing plate 54 by the side of incidence of the liquid crystal display 
panel 53, and passes again the polarizing plate 54 by the side of outgoing 
radiation. Since only the light which it polarized by the liquid crystal layer (not 
shown) of the liquid crystal display panel 53, and was in agreement with the 
polarization direction of the polarizing plate 54 by the side of outgoing radiation 
at this time can pass the polarizing plate 54, the light which passed the liquid 
crystal display panel 53 is displayed as video by controlling the polarization 
characteristic of each pixel. And the observer 60 can let the eyepiece 59 pass 
and can see the video displayed on the liquid crystal display panel 53. 
[0004]lf it is in the head mount display 61 shown in drawing 14 (b), the liquid 
crystal display panel 53 is arranged downward in the observer's 60 front upper 
part. The light which passed the polarizing plate 54 by the side of outgoing 
radiation is reflected by the mirror 62 arranged between the light diffusing 
element 56 and the eyepiece 59, and the direction of movement of light is 
changed by it. In this way, the observer 60 can observe the video displayed on 



the liquid crystal display panel 53 through the eyepiece 59 arranged ahead of 

the observer 60. 

[0005] 

[Problem(s) to be Solved by the lnvention]However, if it was in these viewfinders 
and head mount displays, there were many component-parts mark, such as an 
optical diffusion board, a light diffusing element, and an eyepiece, and the 
assembly was difficult. Since it was produced for every component parts, 
component cost cost dearly. Since a big magnifying power was required of an 
eyepiece and a thick (high numerical aperture) lens was needed if a liquid crystal 
display panel tends to be made small and it is going to acquire a still bigger 
picture to the miniaturization of an optical system, there was a problem that an 
image display device was enlarged. There was a problem of weight being heavy 
if it is in the conventional optical element, it being inconvenient to carrying if it is 
when using it especially for a head mount display etc., and being hard to use. 
[0006]There is a place which this invention is made in view of the fault of an 
above-stated conventional example, and is made into the purpose in they using 
attaining a miniaturization and a weight saving and providing cheaply image 
display devices, such as a good viewfinder and a head mount display, while 
reducing the part mark of an image display device. 
[0007] 



[Description of the lnvention]The optical element of this invention is 
characterized by unifying the 1st optical element body that has an optical 
diffusing function, and the 2nd optical element body that has a function 
condensing [ optical ]. Therefore, by using the optical element of this invention, 
the optical element which has an optical diffusing function, and the optical 
element which has a function condensing [ optical ] can be incorporated at once, 
and the inclusion to an image display device etc. can be performed easily. 
[0008]ln the optical element of this invention, said 1st optical element body and 
said 2nd optical element body can be formed in the rear surface of one substrate. 
For this reason, the 1st optical element body or 2nd optical element body do not 
separate, and can simplify a manufacturing process by carrying out integral 
moulding. Since it is substituted for one component parts that two component 
parts were conventionally required for, it can aim at reduction of component cost. 
[0009]A sheet shaped optical element can also be used for said 1st optical 
element body or said 2nd optical element body. Since a thin shape [ this sheet 
shaped optical element ], an optical element can be further made [ thin ] very 
light. Even if it pastes the optical element body of two sheets together, it does 
not become extra-thick parts. 

[0010]The image display device of this invention is characterized by having a 
liquid crystal display panel for generating a picture, and the optical element 



according to claim 1. For this reason, the component-parts mark of an image 
display device are reduced, and a manufacturing cost can be lowered. The 
structure can assemble easily by becoming easy. The miniaturization of an 
image display device can be attained by approaching a liquid crystal display 
panel and arranging optical element condensing, such as an eyepiece. 
[0011]The imaging device of this invention is characterized by having an image 
sensor for capturing an image, and the optical element according to claim 1. For 
this reason, the component-parts mark of an imaging device are reduced and a 
manufacturing cost can be lowered. The structure can assemble easily by 
becoming easy. The miniaturization of an imaging device can be attained by 
approaching an image sensor and arranging optical element condensing, such 
as an imaging lens. 
[0012] 

[Example] Drawing 1 is the outline lineblock diagram in which showing the image 
display device which is one example of this invention and which was fractured in 
part, and shows the viewfinders 1. such as a video camera. The back light 
source 2 to which this viewfinder 1 emits light, the optical diffusion board 3 like a 
lens array, and the liquid crystal display panel 5 in which the polarizing plate 4 
was stuck on both sides are dedicated in the case 6. 

In the light diffusing element 12, the optical element 1 1 of this invention counters 



the polarizing plate 4 by the side of optical outgoing radiation, and is arranged. 
Although the sectional view of the optical element 1 1 is shown in drawing 2 , The 
diffraction grating, the light diffusing element 12 like a lens array, and the optical 
element condensing 13 like a single lens or a Fresnel lens were united, for 
example, the optical element 11 is pasted up with the transparent adhesives 14 
optically [ an epoxy resin, ultraviolet curing type resin, adhesion resin, etc. ]. This 
light diffusing element 12 is used as an optical low pass filter, and the optical 
element condensing 13 is used as an eyepiece in this case. 
[0013]So that the light diffusing element 12 may carry out the sheet shaped and 
it may mention later (refer to drawing 5 and drawing 6 ) Triacetyl cellulose (TAG) 
and polycarbonate (PC), To the resin materials 19 for lenses, such as ultraviolet 
curing type resin applied on the transparent sheet base materials 16. such as 
polyethylene terephthalate (PET), or the sheet base material 16. Press and 
produce the metallic mold (La Stampa) 15 with which the reversal pattern 17 of 
the optical function sides 18, such as a diffraction grating and a lens array, was 
formed, and at 0.1 mm - about 0.5 mm in thickness. An optical pattern is also a 
thin thing of about about 3-30 micrometers in a depth of about 0.5 micrometer, 
and a pattern cycle. On account of a graphic display, several centimeter angle to 
an about ten-cm angle has [ the outside of this sheet shaped light diffusing 
element 12/1 mm or less and every direction ] thickness thin although the sheet 



shaped light diffusing element 12 is exaggerated considerably and expressed. 
[0014] Drawing 3 (a) Although the sectional shape which shows the example of 
the light diffusing element 12, respectively is shown in - (f), As the light diffusing 
element 12, the diffraction grating which carried out section sine wave shape like 
drawing 3 (a), the diffraction grating which carried out the shape of a rectangular 
cross section like drawing 3 (b), and the diffraction grating which carried out 
section triangular shape like drawing 3 (c) can be used. Various light diffusing 
elements 12, such as a lens array by which many lens bodies were discretely 
arranged like drawing 3 (d). a lens array by which many lens bodies were 
continuously arranged like drawing 3 (e), or a diffraction grating which carried 
out section trapezoidal shape like drawing 3 (f), can be used. 
[0015]Carrying out a deer, with the optical diffusion board 3, the light emitted 
from the back light source 2 is made to condense by each pixel of the liquid 
crystal display panel 5, passes the polarizing plate 4 by the side of incidence, 
and enters into the liquid crystal display panel 5. The light which entered can 
pass only the fixed pattern space of the liquid crystal display panel 5, and the 
observer 8 can observe the video displayed on the liquid crystal display panel 5 
through the optical element condensing 13 of the optical element 1 1 . 
[0016]Since the light diffusing element 12 and the optical element condensing 13 
which comprised two parts conventionally are unified and it is considered as one 



part if it is in this viewfinder 1 , reduction of part mark can be aimed at. Since the 
light diffusing element 12 and the optical element condensing 13 are unified, the 
mechanism in which the optical element condensing 13 is held becomes 
unnecessary, structure of the viewfinder 1 is simplified and an assembly of the 
viewfinder 1 becomes easy. Since the light diffusing element 12 and the optical 
element condensing 13 are unified, can miniaturize the viewfinder 1 by 
approaching the liquid crystal display panel 5 and arranging the optical element 
11, but. By separating the optical element 1 1 from the liquid crystal display panel 
5, and arranging it like this viewfinder 1, it is desirable at the point which can 
make optical element condensing 13 thin and carries out the weight saving of 
the viewfinder 1. Therefore, without view FANDA's 1 becoming large or 
becoming heavy, the liquid crystal display panel 5 can be made small, and a 
picture with a big magnifying power can be acquired. If the optical element 1 1 is 
separated from the liquid crystal display panel 5 and it equips with it, since the 
distance from the liquid crystal display panel 5 to the light diffusing element 12 
becomes long, an angle of diffraction will become small, the pattern cycle of the 
light diffusing element 12 will also become large, and production of the light 
diffusing element 12 will become easy. Thus, a miniaturization and weight 
saving of the viewfinder 1 can be attained by Incorporating the optical element 
11 of this invention. And since the sheet shaped light diffusing element 12 is 



used, the optical element 1 1 can be produced lightweight still more thinly, and a 
miniaturization and weight saving of the viewfinder 1 are made further. Although 
a graphic display is not carried out, another eyepiece may be provided in the 
outgoing radiation side of the optical element 11. Also in this case, an eyepiece 
is a thin thing and is finished. 

[0017]What is shown in drawing 4 shows the optical element 1 1 which is another 
example of this invention. The sheet shaped Fresnel lens is used for the optical 
element 11 as the optical element condensing 13. A Fresnel lens can be 
produced very thinly compared with a single lens, and can carry out the weight 
saving of the viewfinder 1 further. Since the sheet shaped light diffusing element 
12 is used as the light diffusing element 12, a miniaturization and a weight 
saving are made further. 

[0018]As this optical element 1 1 is shown in drawing 5 , it can be produced. It is a 
manufacturing method by a hot printing method which is shown in drawing 5 , 
and the metallic mold 15 with which the reversal pattern 17 of the optical function 
side 18 of the light diffusing element 12 was formed is heated beforehand first 
( drawing 5 (a)), The metallic mold 15 heated by the sheet base material 16 0.1 
mm - about 0.5 mm thick is pressed, the reversal pattern 17 is transferred, and 
the sheet shaped light diffusing element 12 is produced ( drawing 5 (b)). Next, 
the sheet shaped optical element condensing 13 is produced using the metallic 



mold 15 with which the reversal pattern 17 of the optical element condensing 13 
was formed similarly ( drawing 5 (c). (d)). In this way, the produced sheet shaped 
light diffusing element 12 and the sheet shaped optical element condensing 13 
can be optically pasted up with the transparent adhesives 14. and the optical 
element 1 1 can be obtained ( drawing 5 (e)). 

[0019]lt is also producible by what is called 2P method 
(Photopolymerization-Method) as shown in drawing 6 . The resin materials 19 for 
lenses, such as ultraviolet curing type resin, are first applied on the sheet base 
material 16 ( drawing 6 (a)). Next, the metallic mold 15 with which the reversal 
pattern 17 of the optical function side 18 of the light diffusing element 12 was 
formed is pressed, from the light source 20 of the undersurface of the sheet base 
material 16, it irradiates with ultraviolet rays, the resin material 19 for lenses is 
stiffened ( drawing 6 (b)). and the sheet shaped light diffusing element 12 is 
produced ( drawing 6 (c)). Next, the sheet shaped optical element condensing 13 
is produced using the metallic mold 15 with which the reversal pattern 17 of the 
optical element condensing 13 was formed similarly ( drawing 6 (d) - (f)). In this 
way, sheet shaped light diffusing element 12 and optical element condensing 13 
which were produced can be pasted up with the adhesives 14, and the optical 
element 1 1 can be obtained ( drawing 6 (g)). 

[0020]The light diffusing element 12 of a sheet shaped [ optical element / 11 / 



which is shown in drawing 7 ] and the sheet shaped optical element condensing 
13 are fabricated as one. As this optical element 11 is shown in drawing 8 , it can 
be produced. The metallic mold 15 with which the reversal pattern 17 of the 
optical function side 18 of the light diffusing element 12 was formed beforehand 
is heated ( drawing 8 (a)), it presses to the sheet base material 16, and the 
optical function side 18 is formed ( drawing 8 (b)). Next, the sheet base material 
16 is reversed, the metallic mold 15 with which the reversal pattern 17 of the 
optical function side 18 of the optical element condensing 13 heated beforehand 
at the rear-face side of the sheet base material 16 was formed is pressed 
( drawing 8 (c)), the optical function side 18 is formed, and the optical element 11 
can be produced ( drawing 8 (d)). 

[0021 ]As shown in drawing 9 , on the sheet base material 16, apply the resin 
material 19 for lenses and the optical function side 18 of the light diffusing 
element 12 is formed by the 2P method ( drawing 9 (a) - (c)), The rear seat 
substrate 16 is reversed, the resin material 19 for lenses is applied to the 
rear-face side of the sheet base material 16, by the 2P method, the optical 
function side 18 of the optical element condensing 13 can be formed, and the 
optical element 1 1 can also be produced ( drawing 9 (d) - (f)). 
[0022]Thus, by carrying out integral moulding, a manufacturing process is 
simplified and the cost reduction of the optical element 1 1 can be planned. The 



light diffusing element 12 and the optical element condensing 13 become difficult 
to separate easily, and can raise a mechanical strength. If it was in the above 
example, the case where a sheet shaped optical element was used was 
explained, but to say nothing of application being possible also about the 
conventional optical element body produced by injection molding process etc., of 
course, it is good as forming the optical function side 18 in both sides by integral 
moulding. 

[0023]What is shown in drawing 10 (a) is an outline perspective view showing 
the head mount display 21 which are the other examples of the image display 
device by this invention, and, as for the head mount display 21, 2 sets of liquid 
crystal display units 23 shown in drawing 10 (b) are dedicated in the case 22 
which carried out the shape of goggles. 2 sets of liquid crystal display units 23 
are formed in the case 22 so that a virtual image can set it as the adjustment rest 
position (view position that probably human being is probably gazing in 
darkness), and a fixed angle of convergence (it is an angle from that of an eye) 
may be given. The back light source 2 and the liquid crystal display panel 5 in 
which the polarizing plate 4 was stuck on both sides are dedicated in the case 6, 
and the liquid crystal display unit 23 is constituted. 

The optical element 1 1 of this invention which consists of the optical element 
condensing 13 which is an eyepiece, and the light diffusing element 12 between 



the mirror 24 and the observer 8 is arranged. 

By the mirror 24, the direction of movement of light is changed into the 
observer's 8 direction, and the video displayed on the liquid crystal display panel 
5 is observed through the optical element 11. A deer can be carried out, if one 
[ the switch of the back light source 2 ]. video can copy out on the liquid crystal 
display panel 5. and the video independently caught by the left eye and the right 
eye can be observed as one video by human being's fusion operation. If the 
same video as 2 sets of liquid crystal display units 23 is displayed at this time, 
the observer 8 can observe superficial video. If the video which has azimuth 
difference in 2 sets of liquid crystal display units 23 is displayed, the observer 8 
can observe three-dimensional video. It is also possible to catch an external 
image for the video copied out on the liquid crystal display unit 23 at the left eye 
to a right eye with the naked eye, using the liquid crystal display unit 23 of a lot. 
This head mount display can also be used as the simulation device for operation 
training, a game machine machine of a virtual reality, etc. 
[0024]lf it is in this head mount display 21 , since the optical element 1 1 is light, it 
can be made lightweight as a whole. Therefore, it is convenient to carry, 
weightiness decreases and fatigue at the time of use can also be lessened. The 
miniaturization of the head mount display 21 can also be attained by 
approaching the liquid crystal display 5 and arranging the optical element 11. 



[0025]What is shown in drawing 11 is an outline llneblock diagram of the liquid 
crystal projector 31 which are the other examples of the image display device by 
this invention, and the liquid crystal projector 31, It comprises the back light 
source 32, the liquid crystal display panel 5 inserted into the two polarizing 
plates 4, and the optical element 1 1 of this invention which consists of the optical 
element condensing 13 which is a projection lens, and the light diffusing element 
12. A deer is carried out, and if and the liquid crystal display panel 5 is irradiated 
with the light from the back light source 32 as shown in drawing 11 , 
corresponding to the red of the liquid crystal display panel 5, and each blue and 
green pixel, the video of three colors will be displayed on the liquid crystal 
display panel 5. [ the back light source 32 ] In this way, the video which the video 
of three colors displayed on the liquid crystal display panel 5 piled up well by the 
light diffusing element 12 of the optical element 11, and was piled up is 
expanded by the optical element condensing 13, and is projected on a screen 
(not shown) as video in color. 

[0026]What is shown in drawing 12 is an outline llneblock diagram of the liquid 
crystal projector 31 of the image display device by this invention which are other 
examples further, It has the liquid crystal display panels 5a, 5b, and 5c of three 
sheets, and the optical element 1 1 which consists of the light diffusing element 
12 and the optical element condensing 13 which is collimate lenses is arranged 



at the liquid crystal display panels'a [ 5 ].b [ 5 J, and 5c outgoing radiation side of 
three sheets. In this liquid crystal projector 31, as for the light which was emitted 
from the bacl< light source 32 and penetrated UV filter 33, only the green light 
36a is first separated by the dichroic mirror 34a. The separated green light 36a 
enters into the back liquid crystal display panel 5a into which the direction of 
movement of light was changed by the reflective mirror 35, and produces green 
video. The light which remains is separated into the red light 36b and the blue 
glow 36c by the dichroic mirror 34b. The separated red light 36b enters into the 
liquid crystal display panel 5b, and produces red video. The blue glow 36c enters 
into the liquid crystal display panel 5c, and produces blue video. In this way, the 
green video displayed on the liquid crystal display panel 5a penetrates the 
dichroic mirror 34c, and piles it up with the red video reflected with the dichroic 
mirror 34c. The direction of movement of light is changed by the reflective mirror 
35, the blue video displayed on the liquid crystal display panel 5c penetrates the 
dichroic mirror 35. and it piles up with the green and red video reflected with the 
dichroic mirror 34d. In this way, the piled-up video is projected on a screen (not 
shown) as video in color with the projection lens 37. 

[0027]What is shown in drawing 13 is an outline lineblock diagram showing the 
imaging device 41 by this invention. The imaging device 41 comprises the image 
sensor 42 like CCD (Charge Coupled Device), and the optical element 1 1 of this 



invention. The optical element 1 1 consists of the optical element condensing 13 
and the light diffusing element 12 which are imaging lenses, and the optical 
function side 18 of the light diffusing element 12 counters the image sensor 42, 
and it has it. After being condensed by the optical element condensing 13, the 
picture which entered from the outside passes the light diffusing element 12, 
enters into the image sensor 42, and is changed into an electrical signal. 
Although the picture acquired depending on the array cycle of each pixel of the 
image sensor 42 had conventionally a case where moire arose, generating of 
moire can be suppressed by having made the light diffusing element 12 counter 
the entrance plane of the image sensor 42, and arranging it. By using the optical 
element 11 of this invention also in this imaging device 41, the component-parts 
mark of the imaging device 41 decrease, and a manufacturing cost is reduced. 
An assembly of the imaging device 41 also becomes easy. And if the optical 
element 1 1 is made to approach the image sensor 42 and is arranged, the 
miniaturization of the imaging device 41 will also become easy. A weight saving 
can also be carried out. 
[0028] 

[Effect of the lnvention]Since two optical elements are substituted for one optical 
element according to the optical element of this invention, the part mark of an 
image display device or an imaging device can be lessened, and component 



cost can be reduced. By forming the 1st optical element body and 2nd optical 
element body in the rear surface of one substrate, component cost is reduced 
further and, moreover, two optical element bodies do not exfoliate. By using the 
optical element of further a sheet shaped, it can be considered as a still thinner 
and light optical element. 

[0029]By using the optical element of this invention, it is small and the image 
display device and imaging device by which the weight saving was carried out 
can be provided cheaply. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is the outline lineblock diagram in which showing view FAIDA which 
is an image display device by this invention and which was fractured in part. 
[Drawing 2] lt is a sectional view showing the optical element which is one 
example of this invention. 

[Drawing 3] (a) - (f) is a figure showing the sectional shape of the light diffusing 
element used for an optical element same as the above, respectively. 
[Drawing 4] lt is a sectional view showing the optical element which is another 



example of this invention. 

[Drawing 5] (a) - (e) is an explanatory view showing an example of the 

manufacturing method of an optical element same as the above. 

[Drawing 6] (a) - (g) is an explanatory view showing the other examples of the 

manufacturing method of an optical element same as the above. 

[Drawing 7] It is a sectional view of the optical element which is another example 

of this invention. 

[Drawing 81 (a) - (d) is an explanatory view showing an example of the 

manufacturing method of an optical element same as the above. 

[Drawing 91 (a) - (f) is an explanatory view showing the other examples of the 

manufacturing method of an optical element same as the above. 

[Drawing lOI The outline perspective view showing the head mount display 

whose (a) is another image display device by this invention, and (b) are the 

outline llneblock diagram. 

[Drawing 111 Furthermore it is based on this invention, it is an outline lineblock 
diagram of the liquid crystal projector which is another image display device. 
[Drawing 121 Furthermore it is based on this invention, it is an outline lineblock 
diagram of the liquid crystal projector which Is another image display device. 
[Drawing 131 lt is an outline lineblock diagram of the imaging device by this 
invention. 



[Drawing 14] The outline lineblock diagram in which showing the viewfinder 
whose (a) is an image display device of a conventional example and which was 
fractured in part, and (b) are the outline lineblock diagrams showing the head 
mount display which is an image display device of another conventional example. 
[Description of Notations] 

I Viewfinder 

5 Liquid crystal display panel 

I I Optical element 

12 Light diffusing element (optical low pass filter) 

13 Optical element condensing 
21 Head mount display 

23 Liquid crystal display unit 
31 Liquid crystal projector 
41 Image sensor 
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[0 0 0 4] $/c. EI 1 4 (b) (c^T^'y V^'^yh 

7-Vx:/b-r 6 1 {i:feoTtt&3^#6 0(DHu:'j±;^tc?^ 
0^H^^f>/-^^--'b5 3A^T(pjttcsEffl$nT*5i9, mih^m 

^5 6i:^BiUyX5 9i:(D^{cgSfflL/c57-6 2{c 
J;oTm#f{PiJtD{i7fe«5 4^iijiLfc7t(iS#f^nT7t 

(omn-/im^^iKe,n^o ^loLrm^me o^t. mm 
#60 (DiiN^^-tc iseii ^ntcmm iyyX59^mbxm^B 

[0 0 0 5] 

©t" ^-7r-r>i$f>^-y F^'i'y Ff-VX7'b-r}Cfe 

g[5.a*i5 1.: 11=® ? n T I ^ 5 /c A6grna :3 h ^-i^g; < o I ^ T >/ ^ 

yxiai-xt^£HKi^m¥i}^mM^n. mr^aw) 
(ouyx^'^^tt^ tciibmimTnmmii^i^mitt § t 

< . mic^y F-v 7 > F X T'b^ % ii^f^-ffl 
[0 0 0 6] *lHlHfl(i«2±cDti¥5l5C?iJ©^^.'^,{c^^T3S:? 

K). ff l/^j;i^ld':i-7 7-ry^"V^-y Fv^y F^V X 

2.0 

[0 0 0 7] 

1 '07t^ir?™*i:7tM7t<iftg^i&i-2.^2(D7t^ 

[0 0 0 8] *5gllcD7t^^^{Cfcl^Ttt. 
-WmBt^ i: {c J; o TSjgXg^^BS^bTt ^o * 

[0 0 0 9] je>tc. Bijiem 1 (07t^m?*<*X{iHuiB 



[0 0 10] ^mmmmmn-Mm^t. mim^fHt^ 

[0 0 1 1] $fc. ^^m<Dmimmit. mimmo'^ 
5 etc. Wimiyyxrj:E(D-ytm'^m^mmm=i' 

{CjfilgLTBfiS-r S c J; D . tif|!l^tt©/jN§!Jf[:>&0 

tl?>o 

[0 0 12] 

>&^x-r-«rr L fc-iaPl^rjiijtlilT-fe o T . ^ ^ ^ 

^mmmsytm 4 icn0]Lxnm-$ nxi^^o mz^c 
^^mj- 1 1 (ommm^^^tf^K yt^m^ 1 1 ^mim 

y\y^-^)ViyyX(0^or^ft%^m=F\ 3 tti'^-Wtrj:-^ 

mm-^nxi^^, co^mmm^i 2«^wjo-/^x 
y-(ji^tLxi'Mi^n^i,(DX'$>iD. ytmytm'T-i 3« 
ii(Di§-^icimmuyxt LTf$t)nTi^§o 
[0 0 13] mmm"?-! ziti^-h:\^^Lxisio. m 

T^t^^olc (US. 06#BB) h 'J 7-bf-;l/-t;l/o- 

X (TAC) ^.t°U;^-#-^--r h (PC) . ^Ux^l/ 
yv-Uy^U-h (PET) ;5:if03gms^- SSW 1 

mmmrj:E<Duyxmmmm \ qjc, lat/T^s^^by 
X7 u-frj:myt^ffjwtmm i s osie/^^-v i ? 

tDTSoT. IP^O. lmm~0. 5mmMT%^^ 

/■^^-yty^^^^o. siimmm. ^^'^-ymmitms 



[0 0 1 4] 1213 (a) ~ (f) icit'tti^'nmiumm 

^ 1 2 (Da{*f^i;&7Kf rrSijBtt^^^*^ mrmm'i' \ 

2tLX^m3 (a) ©J:9^iT®IEK?^^;'c>&LfclEltiT 
tS^^. 03 (b) ©ck^^rrili^gJBtt^L/clHltiTtS 

133 (c) (o^^rj:mmE.mm^Lrcmn^f^^-^ 

m^^Ctti^X^^o 1213 (d) ©<J:9fcb 

( e ) Oct o {c UyXf*A^'Jl^^W(c^|5(ia?i|$n/c 
X7bY. $)?.l^«|g|3 (f) cDcto^lSTiS^ff^tt^L 
/cliiiirr^S^JS: <!i'ffi/-? ^TtfeiJc^i^ l 2^m^^^ct t'^X 

[0 0 1 5] L^^LT. ^^-j h^trnzt^ibtamt 
nrcmtmiL%Lm 3 (c j; o T?f5^^i«^>^ uwu 5 (o^mm 

-j^co^^^-ymim^^mmx^ . m^m s ii.-m-^m 

71 107tlll7ie*7-l 3^jiLT?^H^Ha^v^^.;l/5{i:^ 

[0 0 16] CCDtTa-^r-O^^'UC^oTti. f/^* 
2oOg[5p^i*^5,1^j5l?nTt/>fc)m^^m? 1 2 i;^^^ 
^-7" 1 3 t^-WitLX—D(DMt LTl^§©T\ g|5 

Z tfm^^-Sr 1 3 t^-W\tLXh^^(DX^mfm=F 

1 3^«t#-r§iiii*M^g{c?5:o. Ha-7 7'r>iS^i 

©ISIji^mmtc \L:L-yT^y'^\<Dm.3^iLXifn 

^tC^irSo t/c. 7t«^7l 2i:7t^7tm7^1 3*^- 

f*fl:$nTv^?)/c46. ->t^^-7'i 1 ^r^B^il.Sl^^-^^-;i/5 
)fig L T SBg-r ^ c i: (c J; D e a - 7 r y ^" 1 ;& /J N 
m\t-t^Cti:i'^Xt^tiK Z-O^M :x-y T 4 y ^ \ OJ: 
^tC^^^^ 1 1 ^?^^H^^A;?.;l/5*^6iiLTiaffi-r 
SiiiitCcfcD. 7t*?t-^7i 3^r*P<-ri,c:i:A^T-#if 

:i.-y7^y^\-^mm\Lt^j^x\x^^\^\,\ Ltcii^ 

o^-ktfm\%-^%^z.hif'X^^o ^fc. '/t^m^\ 1 

^■^)V5i)^^ytmm^ 1 2 $T'<D^iSA^S< ^ScDT'lHl 
«fftAVjN$<^0. ^mm^ 1 2(D/^^-y)i^t:*: 

t<:5:oT7ldl;m^7l 2cDf^ii*^^a{CJ5:§o ^©cfc 

-7 7-ry^"i cD/jNgJfmiSfk^&iiin^o LA^fc. y 
-h^coftnm^i z^m^x^^^(ox^mm^ I \ 
^t^im<i^micYfmxt. ^io-m\^=L-y7^y 

^KD^'^mit'PmmitifX'^^o :^*3EI^{iL^l^7b<)t 

1 1 (DiiimnctBic'^\]rj:mmiyyx^m^fxi, 

C(D^^fcfeg^|gixyXti?l|§y(D«,<DT'i^$-a-e, 



^^^m=F 1 1 ^Tfs-To yt^m^ 1 1 laiytm^m"?- \ 
coo 1 8] coyt^m'f-i nm^imsicTnt^'j 

IRLTfct (05 (a) ) . ff^O. lmm~0. 5m 

mmjMoy- hmu 1 6 (c/jniiJti/c^giJ 1 5 ^Wl± L 

Tix$5^^^?-y 1 7 ^$51:LTS/- h:|;fctD7tt/Af,m7- 1 
2^imt^ (05 (b) ) o i^tClll+ttCLT^m^^ 
? 1 3CDJS$E^^^->1 7*^ffM^tlfc^3!J 1 5^fflV> 

T. i^-h^ic©7\:«7tfs7l S^imt^ (0 5 (c) 
(d) ) o C3 LTfl^ll^n/ci^-h^:/^^^?^^^-?] 

1 4T|g«LT. 7t^-m-l 1 (0 
5 (e) ) o 

[0 0 19] $/c|ll6{i:7n-rcfc3^t/^t)(05 2 Pr£-(Pho 
topo 1 ymer i za t i on-Me thod) tc cfc Tf PlUt" i> C t T t 

yXffl«W5f4l Q^^YfiL (06 (a) ) . 

f^-^ntz^mi s^ffEL. ->-ha^;n eoTsifT^Tt 
it^^ (06 (b) ) . y-h^mytw^m^-i 2^i^ 

hmcD^mytm'pi s^irmt^ me (d) ~ 
(f) ) o coLrim-^tir">-h^(Dmmm'?-i 

2 tmk^mi- 1 3 ^^mm 1 4 TM«LT. 7^^^^ 

1 1 (06 (g) ) o 

[0 0 2 0] $/c, mi \c7\:xtft^mi- \ uisz-h^i^/c 

C>7lcteiMS-j' 1 2 Y\K(0'/tmftm-f 1 3 <t A^— f* 

{i"0 8 {CTF-r cfc -5 {c LT^^ij-r i) C §0 ^^it 

mm'^-X 2<D^^6^il^ffil 8(7)^f£/^i?->l 7;b^ 

ffM^n/c^gyi s^ta^^urtst (08 (a) ) . 

(08 (b) ) o ^-X^cy-Vmii^X 6^jg$5L. i^-h 

^ff^imm 1 8 (omn^^^-y 1 7 ^^jg^g^n/c^gy 1 
s^ifEL (138 (c) ) , ^^mmmmi ammt 
r^^m'fi i^imxt^ (08 (d) ) o 

[0 0 2 1] Sfc. 09fr7fNt-=l:^{Cv/- hM^ 1 6± 
{CbVXffliJjlgW^l 9^M^LT2 P^(cj:D7tt£ii{ 
^?1 2(D7^^6^i|^ffil 8^ffML (09 (a) ~ 



1 6 (ommmic uyxmrnrntm 1 9 ^m^>Lx 2 p a 
yt^m^ \ i^imt^nti^xt^ (09 (d) ~ 

(f) ) o 

[0 0 2 2] ii(D^oic~Wf^mt^cticxK). mm. 

ti^Xt^o S/c. 7tt£g5(;^^ 1 2t:7t«7t;^^ 1 3 tii^ 

/ijc/ea^f^ J: 0 (1^© ■^nrci>ii)rt(D^^m-f-4^Wic^^^x 

iiSitCTt^WilH^ffi 1 8^mf&t^iittLXi.J:i\ 
[0023] 010 (a) K7ikti><0t,i.-4^mfHcj;:^m 
mm.frs^m<Dim\X$>^^'y V-^^yb XT'b^ 2 

b-f'2 \ iimKiiJ-'y')ii{mLrc^-x2 2[^nc. m 

10(b) lC7r.tm^Hmfn:i=-'y h 2 3 A^' 2 ,111^465)^1 

Tv^^o 2 - h 2 3(4. mmmmi'S: 
mm (Awimmo^xM.'Di^xi.^^rc^ oth^o tMc 

fig) {cBS^Tt^J:^. (BI®j:t)ft) 
^4x.5J;3ti:^r-x2 2rtf£:HStte)nTi^i.o W.^Bm. 
^a.->yh2 3«. /^y^^-r h7tri!ii2 i:. iSujlfcfiTt 
«4 *^li-D^^$nfc»SHl.l!|7TN/^^v;l/ 5 tifm.\^e\H{c 

^ib^nxmfiitnx^^. ^^7-2 Atwm^stco 
Yii^mmiyyxxh^%m%m-f\ ztmmm=p\ 2 
;b>e.4i>*^B^cD5t^m^ 1 xmm-^nxy^^^o 

5 icWrstnfcWm'^i<t^'y— 2 4 {c<t oT 
7l^:©3i^W[^i]7!)^^l^#8^D;^{^S^;^6n. '/t^m=f \ 1 
^®LTii^$n?>o L^^LT. /^y ^^-r h7t?Jg'2(D 
X^ 7 ^*'!*yjni) i:?fe^^7T^/^^-;l/ 5 {^©jnfiTb':^ 
L tB ^ n. ilg&a'H&BgtC cfc o T34il L Tffix. 6 n/c®j 

2 3 CKiWi^-SlTn^-ti:^ i:. Wmm 8 «¥iSW4 

a - h 2 3{clIMcDfe-i.-i)iiifi^a^s$-tJ-§i:. 
#8«3^^7t©i)iiift^M^-r5Ci:;?)'iTt-i>o tfc. 

-ffl<D?SB^B^7Ka- >y h 2 3^fflt,\ m^iftLmi^itm 

h 2 3{c^L|±i$n/ci)iiifi^, feBgtcfi 

I^BlT-51-g|5©fi^ffi^§ J; ^ {CT§ C 1 1 nJH^-eSSo 
C(D-\-yHV'i7yKxfXyb-r {4^»g)l|^ffl © i/ ^ 5 

tLxmmt^z.t^xt^o 

[0 0 2 4] <I<0^>y KV'>yh7-V7>:^b'r2 1 fcfe 



ico'mit^m^!iti,v^^o 

[0 0 2 5] 01 1 icmti,(Dli.:^^miCj^:^mm^7r^ 

tc3'D<D^mmmm^m=F \ 1 (o^mm^ 1 2 tc 
1 3\z^-ox^t.±tn. ti^-mm^tLXT.^^)- 

[0 0 2 6] Sfc. 0 1 2t<:7fst-t><D(i*5IHJ^tCc};i.iii 

a , 5b. 5 c (ommiatmLMm-f \ 2 i: =i u ^- 

ii, ^Vy^7-r H7ttff,3 2*^e)a:i*l$nu V7'r;^^- 
3 3^^iiL/c7t{i. iS^V^'a-r-y^^^-S 4 afcd; 

•DT<?ii^ttm^3 6 ao*^*"ifr^it$n§, 5^-111$ 

nfc:i5fe7t3 6 a{ijKS^^-5-3 5T'7t©jitT-A[pJ*^^ 

X^>^ft3 6 b i:Wfe7t3 6 c i:{c5>Kli^n§o 
n/c^fe^3 6 h^m^mm.7rs;%^.)\y5 b{£:AM$n^xfe 

5 c (cAif^nwfecoijiiifu^aEU^o c 3 Lxm^mm 

TTsJ^^-fl 5 a }c^^$nfc,fifetD-i)iiif|i«^V ^ n-Y -y 
^55-3 4 c^3g}iLT. i5?V^P-r-y^'^ ^-3 4 

-35 xyecDmny5\^ti^^^ p>ti^'-f ^ p-r «y ^ 5 ^- 

3 5^^3iLT. ^Sf'f'^P'r7^5 5-3 4 dT-;S*f$ 

nfc^fe;Ra"*fetDiE/jiiifii:fflfeen§o c ^ urate 
ibntcmmimi. txf^b>X3 7{Cci:oT*-7-©fjiii 

[0 0 2 7] 01 3^c^^-r^>©^±*p|0H^Cc}:i)^®^^gfi 
4 1 ^Tiktmmmf&mxh^o mmmmA 1 c c d 

(Charge Coupled Device)<Dd;-5^Mli^^ 4 2 fc^fg 

immuyxx&^^m^m^ 1 3 i^^ifeijj^^ 1 2 i: 
0 . 7ttj£ti(^? 1 2 (Djt^a^iit^ffl 1 8 

? 4 2{c^^|^LTli;i5>nTC^§o :$1-gPjb^e>AS^?nfc 



1 2%jijiLTii^^^4 2(cAat?n. 

Tt§o c(Dmimm4 ncisi^xi.^mnco^^m^ 
i3^m'Lxmm::ixhm&mti^o ^tc mimm^ 
mm=f4 2icj5:mt^xmmtnimimm4 1 o^m 

[0 0 2 8] 

mTti^-'D(o^^m^xm^-^^n^(ox\ mimTr-m 
M^tifS!gii®»^ii{^'>^t < Lx3Sh=i7. h^mm 

"^^m^^^ctic^^x. ^<bicm<xm^^^^m^t 

t^Ct-h^Xt^o 
[0 0 2 9] -4^'^m(D^^W%=i'=^mi^^CtiCX-DX. 

^bmxmat^nfcmmmTiimm'pmimm^'^imcm 

ii^t^ctij^xt^o 

[ill] ^^micj;:^mim7fsmmx&^\£:L-y7^ 
^^fr^-^-^mmLrcm.mm!^mx&?>. 
[0 2] -4^'^m(o-mmmx$>^^^m^^7r.tmmm 

[0 3] (a) ~ (f) (i^n^'n. i5i±<7)7t¥^?tc 
[0 4] *ig^®gi)^^)5gf^i-e$.^7t^«?^^-riTiS 

0T'fe§o 

[0 5] (a) ~ (e) im±(Dyt^mwmmum<D 

-m^fntimmx&^o 

[06] (a) ~ (g) im±(oyt^mwmmyjm(D 
m\m^^tmmmx^=bo 

[08] (a) ~ (d) im±<oyt^mi'(ommyim(o 

-m^^-tmmmx&^o 

[09] (a) ~ (f) (i|Sl±tD7^^^^(Diiig^?4(7) 

mm^^stmmmx$>^o 

[010] (a) 

(b) {i^O«llS1llJS0T'feSo 

[011] *fg0^fcj;?.?P,tcSi]^®fia^gMT'^S 

m^a^ti yj, ^ ^<Dmmmf}i,mx&^o 
[012] -4immicj^:ht^icm^j:mmm7rimmx$>^ 
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